Regional distribution and heterogeneity of alpha-adrenoceptors in the rat and human central nervous system.
The regional and laminar distributions of alpha 1- and alpha 2-adrenoceptors and their subtypes were studied in Area 17, Area 18 and the hippocampus of the human brain and in 34 cortical and subcortical areas of the rat brain. Quantitative in vitro receptor autoradiography was used for monitoring the distribution patterns and receptor densities. Human brain: Considerable regional and laminar heterogeneities were found with higher alpha 2-receptor densities compared with alpha 1-receptors in Area 17. Inverse relations between both adrenoceptor types were demonstrated in Area 18 and the hippocampus. alpha 1-Adrenoceptors were most densely located in the superficial and deepest layers of the neocortex, whereas alpha 2-adrenoceptors showed the highest densities in layers III-V. alpha 1-Adrenoceptors (alpha 1, alpha 1A and alpha 1B) reached the highest densities in the dentate gyrus, alpha 2-receptors in the CA1 region (alpha 2(h)) and the dentate gyrus (alpha 2 and alpha 2A) of the hippocampus. Rat brain: The regional and laminar distributions of adrenoceptors in the hippocampus differed considerably from the human conditions. The primary motor cortex showed the highest alpha 1-adrenoceptor density (with the alpha 1B-adrenoceptor as predominating subtype) in the neocortex, whereas the alpha 2-adrenoceptor (with the alpha 2A-adrenoceptor as predominating subtype) reached the highest density in temporal neocortex. By far the highest alpha 1-adrenoceptor densities (with the alpha 1B-adrenoceptor as predominating subtype) were observed in the thalamic nuclei. The alpha 2-adrenoceptors were found with highest densities in the amygdala and locus coeruleus; the predominating subtype was here the alpha 2A-adrenoceptor. These results indicate considerable interspecies differences in the distribution of alpha-adrenoceptors between the rat and human hippocampus and a differentiation of noradrenaline-mediated effects by the heterogeneous regional distribution of alpha-adrenoceptor types.